Operations Research for Chemical Engineers (CHE 481)


Instructor          : DR. A. ELKAMEL

Office               : 2Kh, 3rd Floor, Rm #17

Office Hours     : Saturday, Monday, Wednesday (Time:10:00 a.m. – 12:00 p.m.)

Assistant           : Engr. Bader Masair 
 

Text Book:
 “Introduction to Operations Research” 
 By: Frederick S. Hillier and Gerald J. Liberman 
 McGraw-Hill Book Company

Course Description:
 This course will introduce various tools of operations research and illustrate their use on chemical engineering applications.  A detailed course outline is given below:

1- Overview of Operations Research

 -   Operations Research Techniques 
 -   Art of Modeling 
 -   Importance to Chemical Engineers

2- Introduction to Linear Programming

 -   Construction of the LP model 
 -   Graphical LP solution 
 -   Computer solution of LP problems 
 -   Analysis of selected LP problems

3- The Simplex Method

 -   Standard LP form and its basic solutions 
 -   The simplex algorithm 
 -   The big M-method 
 -   Special cases in simplex method applications

4- Duality and Sensitivity Analysis

 -   Definition of the dual problem 
 -   Relationship between the optimal primal and dual solutions 
 -   Economic interpretation of duality 
 -   Postoptimality and sensitivity analysis

5- Network and Transportation Models

 -   Transportation algorithm 
 -   Hungarian method for assignment problems 
 -   Shortest route problem 
 -   Maximal flow model 
 -   CPM and PERT 
 -   Applications to chemical engineering

6- Integer Programming

 -   Illustrative applications and modeling techniques 
 -   Branch-and-Bound (B&B) algorithm

7- Nonlinear Programming

 -   Unconstrained problems 
 -   Constrained problems 
 -   The Kuhn-Tucker conditions

Course Requirements and Grading:
Attendance at all lectures

 Homework  15% 
 Projects  15% 
 Exam 1   15% 
 Exam 2   15% 
 Final Exam  40%

Letter grades are assigned on the basis of the final class average.   I do not use a predetermined scale. 
 
